The study purpose was to examine the convergent and discriminant validity of the Leisure Time Physical Activity Instrument (LTPAI). This cross-sectional study included 211 adults with chronic pain from U.S. clinics and community networks. Data were collected on the LTPAI and other similar and distinct self-report measures and assessed using multivariate analysis of variance and bivariate correlations. Physical activity levels were higher in action and maintenance stages for physical activity behavior readiness compared to earlier stages of change. Physical activity was also associated with intrinsic motivation for exercise, self-efficacy for exercise, and exercise outcome expectancy. Light-to-moderate physical activity was higher for normal weight groups compared to overweight groups. These results extend the evidence for the validity of the LTPAI. Given the health benefits of incorporating leisure-time physical activity into daily life, it is important to test the applicability of adapted physical activity measurements among persons most in need of physical activity assessments and interventions.
Introduction
Chronic pain is a global health priority because of its high prevalence, excessive demands on healthcare systems, considerable economic burdens, and widespread socio-contextual issues (e.g., opioid misuse; Institute of Medicine, 2011) . Although persons affected by chronic pain often lead more sedentary lives (Verbunt, Huijnen, & Köke, 2009; Wallis, Webster, Levinger, & Taylor, 2013; Washburn, McAuley, Katula, Mihalko, & Boileau, 1999) , starting and maintaining a regular physical activity and exercise routine can reduce the risk for chronic disease and improve health-related quality of life, similar to effects in the general population (Lee et al., 2012; McVinnie, 2013) . Regular physical activity has also been shown to reduce depressive symptoms, pain intensity, and painrelated disability in people with chronic pain (Christensen, Bartels, Astrup, & Bliddal, 2007; Fransen, McConnell, Harmer, Van der Esch, Simic & Bennell, 2015; Hayden, Van Tulder, Malmivaara, & Koes, 2005; Lin, McAuley, Macedo, Barnett, Smeets & Verbunt, 2011; Mannerkorpi & Iversen, 2003; Natvig, Bruusgaard & Eriksen, 1998; Rimmer, Riley, Wang, Rauworth, & Jurkowski, 2004) . Self-report assessments of time spent engaging in physical activity are convenient and cost-effective methods for attaining physical activity information, despite the potential for reporting bias. Given the benefits of physical activity and exercise, further validation of a valid and reliable self-report measure for assessing and monitoring exercise schemes recommended to persons with chronic pain is warranted.
In the past, a few self-report physical activity instruments were developed for pain populations (Hooten et al., 2013; Terwee, Bouwmeester, van Elsland, de Vet, & Dekker, 2011) , including the Baecke Physical Activity Questionnaire (Jacob, Baras, Zeev, & Epstein, 2001 ) and the General Activity Scale of the Multidimensional Pain Inventory (Johansson & Lindberg, 1998) . Most recently, the Leisure Time Physical Activity Instrument (LTPAI) was developed and adapted for people with fibromyalgia to measure lifestyle physical activity and exercise (Mannerkorpi & Hernelid, 2005) . Lifestyle or leisure-time physical activity is defined as leisure, occupational, or household activities that vary in intensity and are planned or unplanned (Dunn, Andersen, & Jakicic, 1998) . Psychometric properties of the LTPAI have been found to be satisfactory in an initial validation study (Mannerkorpi & Hernelid, 2005) and a subsequent transcultural validation of a Spanish-language version of the instrument (Munguía-Izquierdo, Legaz-Arrese, & Mannerkorpi, 2011) , in which both were performed with populations of adult women with fibromyalgia. A recent study (Segura-Jiménez et al., 2014) found that time spent in physical activity was higher when assessed by the LTPAI when compared with results from an accelerator, albeit this is not unexpected due to the inherent bias of self-report questionnaires.
The purpose of this study was to further examine the psychometric properties of the LTPAI in people with fibromyalgia and other chronic musculoskeletal pain disorders. Convergent validity was examined by comparing self-reported physical activity levels from the LTPAI to the physical activity behavior stages from the well-established psychological readiness measure of Stages of Change Scale for Physical Activity Instrument (Nigg et al., 2005) . The association between LTPAI and prominent motivational factors relevant to physical activity, including intrinsic motivation for exercise (Markland & Tobin, 2004) , self-efficacy for exercise (Bandura, 1997) , and exercise outcome expectancy (Resnick, Zimmerman, Orwig, Furstenberg, & Magaziner, 2000) , were also examined in the current study. Based on prior research (Chiu, Fitzgerald, Muller, Brooks, & Chan, 2012; Chiu, Lynch, Berven, & Chan, 2011; Deci & Ryan, 2002; Scholz, Keller, & Perren, 2009) , it was hypothesized that the readiness for physical activity and exercise motivation variables would be associated with higher levels of physical activity participation. Discriminant validity was also examined by comparing physical activity levels from the LTPAI to body mass index (BMI). In line with previous studies (Okifuji & Hare, 2015) , it was hypothesized that higher BMI would be associated with reduced physical activity participation. In line with previous studies (Okifuji & Hare, 2015) , it was hypothesized that higher BMI would be associated with reduced physical activity participation
Materials and methods

Participants and procedures
Participants were recruited from the following community or clinic networks within the United States: (a) Midwest pain, physical therapy, and primary care churches and clinics; and (b) national chronic pain and fibromyalgia support groups. Inclusion criteria for participation in this study were: (1) diagnosed with nonmalignant, chronic musculoskeletal pain; (2) at least 18 years old; (3) living with pain for longer than 3 months; and (4) able to engage in some type of physical activity. Following institutional review board approval, volunteer collaborators from the above networks were contacted and participants were recruited by advertisements through newsletters, bulletins, and recruitment flyers. Prospective participants were invited to complete an online questionnaire on SurveyMonkey. According to SurveyMonkey's response summary, 253 participants started the survey and 211 participants (83%) completed it. It is possible that 17% of the participants did not finish the survey due to length of the survey. Participants provided informed consent on SurveyMonkey prior to completing the research packet that included demographic questions and standardized measurement tools. Participants had the option to request a $15 gift card after completing the online survey; their contact information was automatically transmitted to a file independent from their survey data to ensure confidentiality.
Measures
Physical activity
Physical activity was measured using the LTPAI (Mannerkorpi & Hernelid, 2005) . The instructions in the LTPAI ask participants to recall the average number of hours spent engaging in weekly physical activity and exercise during their leisure time over the past month. The LTPAI consists of four activity level categories: sedentary, light, moderate, and vigorous. Participants were provided a description of each activity level, and asked to select from the item responses available within one or more activity levels, including: (a) 0.5 to 1.5 hours a week, (b) 2 to 4 hours a week, and (c) more than 4 hours a week. The total score for all activity levels was calculated by using the mean value of the three steps (1, 3, and 5 hours, respectively). If sedentary or no level was selected for an activity category, the number of hours was assigned a value of 0 for that category. Mannerkorpi and Hernelid (2005) reported a test-retest reliability estimate of .86 for the LTPAI.
Physical activity behavior
The Physical Activity Stages of Change Instrument (Nigg et al., 2005) was used to measure readiness to engage in physical activity. The scale is comprised of four items (e.g., "Do you currently engage in regular physical activity?"), and the items are rated in a dichotomous "yes" or "no" format. In this study, the item wording was slightly modified to capture both physical activity and exercise. Nigg et al. (2005) provided a scoring algorithm to convert the scores into the four items to represent the degree of engagement in physical activity along a 5-point continuum:
, and 5 (maintenance [M]). Nigg et al. (2005) also reported that the model of the scale has significant goodness of fit for the population estimates.
Body mass index (BMI)
BMI for each participant was calculated from the collected information on sociodemographic characteristics, including height and weight. BMI is calculated by dividing weight in kilograms by height in meters squared.
Intrinsic motivation
The Behavioral Regulation in Exercise Questionnaire-2 (BREQ-2; Markland & Tobin, 2004 ) was used to measure intrinsic motivation for exercise. The BREQ-2 is a 19-item scale based on selfdetermination theory to assess behavioral regulation relevant to exercise. The scale is comprised of five subscales measuring five types of regulation for exercise: amotivation (4 items: e.g., "I do not see why I should have to exercise"), external regulation (4 items: e.g., I exercise because other people say I should"), introjected regulation (3 items: e.g., "I feel guilty when I do not exercise"), identified regulation (4 items: e.g., "I value the benefits of exercise"), and intrinsic regulation (4 items: e.g., "I exercise because it is fun"). In line with contemporary definitions of intrinsic motivation (Ryan & Deci, 2000) , we used both intrinsic regulation and identified regulation subscales to create an "intrinsic motivation scale". The BREQ-2 assesses motivation by using the stem, "Why do you exercise?'' Participants respond to each item on a 5-point rating scale ranging from 0 (not true for me) to 4 (very true for me). For this study, the single question and item descriptions were slightly modified to capture engagement in physical activity and exercise. Markland and Tobin (2004) reported the internal consistency estimates of BREQ-2 subscales to range from .73 to .86.
Exercise self-efficacy
The Exercise Self-Efficacy Scale (ESES; Bandura, 1997) was used to measure self-efficacy for exercise. The scale is comprised of 18 items with three subscales: (a) situational/interpersonal (e.g., "When I have too much to do at home"), (b) competing demands (e.g., After recovering from an illness that caused me to stop exercising), and (c) internal feelings (e.g., "When I am feeling tired"). Participants provided ratings from 0% (cannot do) to 100% (certain can do) on their confidence to perform physical activity and exercise routines regularly (three or more times a week) under various circumstances. Shin, Jang, and Pender (2001) reported the internal reliability estimate to be .94 for the ESES.
Exercise outcome expectancy
The 9-item Outcome Expectancies for Exercise (OEE) Scale (Resnick, Zimmerman, Orwig, Furstenberg, & Magaziner, 2000) was used to measure exercise outcome expectancies. The scale is composed of nine items focusing on the positive expectations of exercise (e.g., "Exercise improves my endurance in performing my daily activities"). Each item is rated on a 5-point Likert-type scale ranging from 0 (not true) to 4 (very true for me), but the rating scale was re-coded for ease of interpretation. Item wording was also modified to indicate physical activity and exercise. Resnick et al. (2000) reported the internal consistency reliability estimate to be .89 for the OEE.
Data Analysis
The Statistical Package for the Social Sciences (SPSS), Version 24 (IBM Corp., 2016) for Windows was used to perform all data analyses. Means, standard deviations (SDs), and frequencies were used to describe the sample. For convergent and discriminant validity, multivariate analysis of variance (ANOVA) was performed to examine whether physical activity behavior stages and BMI groups differed by the physical activity levels from the LTPAI. Post hoc tests with Bonferroni correction were performed to determine which BMI groups and physical activity behavior stages significantly differed from LTPAI levels. Bivariate correlations between the LTPAI levels and intrinsic motivation for exercise, self-efficacy for exercise, and exercise outcome expectancy scale scores were calculated in order to further evaluate convergent validity. The significance level alpha was established as < 0.05.
Results
Study population
Two hundred and eleven persons with fibromyalgia and/or other chronic musculoskeletal pain disorders volunteered to participate in this study. Participant ages ranged from 18 to 82 years (M = 43.4, SD = 14.4). One hundred and eighty-three participants (86.7%) were women and 28 participants (13.3%) were men. The majority of the sample described themselves as Caucasian/White (89.1%). The median annual household income for participants was $42,500 (M = $48,425, SD = $46,455), which is considered to be living in a middle-income household in the U.S. Light physical activity and exercise was the most commonly reported type of leisure-time physical activity (M = 2.35 hours, SD = 1.39 hours). Moderate physical activity and exercise was the second most common leisure-time physical activity (M = 1.79 hours, SD = 1.26 hours), and the least common was vigorous physical activity and exercise (M = 1.25 hours, SD = .95 hour).
Convergent validity
A multivariate ANOVA was performed to examine whether physical activity behavior stages differed by the physical activity levels from the LTPAI. The results revealed significant differences across all levels of physical activity behavior stages, including light activity, F (4, 200) = 8.72, p < .01; moderate activity, F (4, 200) = 22.13, p < .01; and vigorous activity, F (4, 200) = 9.85, p < .01. Table 1 demonstrates the means and standard deviations for the physical activity levels by physical activity behavior stages.
Post-hoc comparisons using the Bonferroni procedure indicated that participants in precontemplation (Mean difference = -1.53, p < .01), contemplation (Mean difference = -1.21, p < .01), and preparation stages (Mean difference = -0.80, p < .01) had significantly less time devoted to light physical activity than participants in maintenance stages. Participants in precontemplation (Mean difference = -1.37, p < .01; Mean difference = -1.75, p < .01), contemplation (Mean difference = -1.15, p < .01; Mean difference = -1.53, p < .01), and preparation stages (Mean difference = -0.99, p < .01; Mean difference = -1.34, p < .01) also had significantly less time devoted to moderate physical activity than participants in the action and maintenance stages, respectively. Participants in precontemplation (Mean difference = -0.93, p < .01), contemplation (Mean difference = -0.76, p < .01), and preparation (Mean difference = -0.79, p < .01), stages had significantly less time devoted to vigorous physical activity than participants in the maintenance stages. Note. The Physical Activity Stage of Change Instrument measures perceived readiness to engage in physical activity behavior along a stage of change continuum: precontemplation, contemplation, preparation, action, and maintenance. The LTPAI measures self-reported, weekly physical activity levels in hours.
All physical activity levels were also significantly associated with the other physical activityrelated psychological constructs. The light physical activity level was significantly associated with intrinsic motivation for exercise (r = .39, p < .01), self-efficacy for exercise (r = .40, p < .01), and exercise outcome expectancy (r = .29, p < .05). The moderate physical activity level was associated with intrinsic motivation for exercise (r = .44, p < .01), self-efficacy for exercise (r = .46, p < .01), and exercise outcome expectancy (r = .33, p < .05). Lastly, the vigorous physical activity level was positively associated with intrinsic motivation for exercise (r = .29, p < .01), self-efficacy for exercise (r = .37, p < .01), and exercise outcome expectancy (r = .18, p < .05).
Discriminant validity
A multivariate ANOVA was performed to examine whether BMI differed by the physical activity levels from the LTPAI. ANOVA results revealed a significant difference for BMI on light physical activity, F(2, 200) = 4.63, p < .05 and moderate physical activity level, F(2, 200) = 4.43, p < .05. Table 2 demonstrates the means and standard deviations for the physical activity levels by BMI.
The post-hoc comparisons indicated that participants within the normal weight group (Mean difference = 0.68, p < .05) had significantly greater amounts of time devoted to light physical activity than obese participants. Participants within normal weight range (Mean difference = 0.59, p < .05) also had greater amounts of time devoted to moderate physical activities than obese participants. Note. Normal BMI ranges from 18.5-24.9. Overweight groups had a BMI ranging from 25.0-29.9. Obese groups had a BMI at 30.0 or above. The LTPAI measures self-reported, weekly physical activity levels in hours.
Discussion
The Leisure Time Physical Activity Instrument (LTPAI) was initially developed for people with fibromyalgia (Mannerkorpi & Hernelid, 2005) . This study provides further evidence for the convergent and discriminant validity of the LTPAI among persons with fibromyalgia and other types of chronic musculoskeletal pain. Convergent validity was supported by comparing the self-reported physical activity levels from the LTPAI to perceived readiness for engaging in physical activity behavior. Findings showed that the mean time devoted to any level of activity was significantly greater for persons within the maintenance and action stages of physical activity behavior compared to persons within the precontemplation, contemplation, and preparation stages. Physical activity levels were also associated with intrinsic motivation for exercise, self-efficacy for exercise, and exercise outcome expectancy. Discriminant validity was indicated through the higher levels of lightto-moderate physical activity among normal weight groups. However, there were no significant differences in vigorous activity levels among the weight groups. These combined results are consistent with the findings of the initial validation and transcultural validation studies (e.g., Mannerkorpi & Hernelid, 2005; Munguía-Izquierdo et al., 2011) , which have also indicated that the LTPAI has satisfactory psychometric validity properties.
Participants from the current study reported low overall levels of leisure-time physical activity, which is similar to past findings in the pain literature (Verbunt, Huijnen, & Köke, 2009; Wallis, Webster, Levinger, & Taylor, 2013; Washburn, McAuley, Katula, Mihalko, & Boileau, 1999) . Given that a recent study (Segura-Jiménez et al., 2014) found that time spent in physical activity was higher when assessed by the LTPAI when compared with results from an accelerator, our findings on activity levels might be found to be even lower if re-assessed or compared to objective measures. Physical activity guidelines suggest that all adults should engage in moderate to vigorous intensity for a total of 2.5 hours each week (US Department of Health and Human Services, 2008), which is less than the 2.35 hours of weekly light physical activity or 1.79 hours of weekly moderate physical activity reported by this study's participants. In spite of these low activity levels, health care professionals can assist persons with chronic pain toward making improvements in physical activity levels through adapted exercise and health intervention programs. Health care professionals should also be aware of other types and definitions of physical activity, including leisure-time physical activities that vary in intensity and are planned or unplanned (Dunn et al., 1998) . It is essential to assess and monitor progress toward graded physical activity goals with empirically validated instruments such as the LTPAI.
Although there has been a paucity of self-report measures tested for use in clinical practice and research to assess levels of physical activity and exercise among people with chronic pain, several limitations should be taken into consideration while interpreting these results. The study design involved a convenience sample of participants with chronic pain, biasing the representativeness of the sample. For instance, participants who had access to an online survey may be more financially stable and educated, evidenced by the higher median income. The self-reported nature of an online questionnaire may also lead to reporting bias. For example, participants may have answered questions in a manner that aimed to seek a favorable response. Lastly, because the study was conducted in a predominantly Caucasian/White population, we caution generalizing our results to racial/ethnic minorities. The majority of the participants in this study were also female, with male participants notably underrepresented. Future studies may look to expand their sample to include more male participants and those who identify as a racial/ethnic minority.
Perspectives
This study extends the evidence for the psychometric validity of the LTPAI to persons with various types of chronic musculoskeletal pain disorders. Despite the potential for reporting bias, the LTPAI appears to be a valid self-report instrument, which means it can be effective, efficient, and easy to administer. Given that there are numerous health benefits to incorporating and maintaining leisure-time physical activity and exercise as a part of a daily life routine, it is important to test the usefulness and applicability of adapted physical activity measurements among persons with chronic pain and other common and debilitating health conditions.
